To establish the incidence of type 1 diabetes among children (infants to 14 years of age) in the city of Passo Fundo, Rio Grande do Sul, Brazil (population under 15 years = 50,098), during the period of January to December 1996, a retrospective and prospective population-based registry was established, using physician reports of newly diagnosed patients under 15 years of age with type 1 diabetes as the primary source of case identification. Primary and nursery schools and a general call through the media (newspapers, radio and television) was the secondary source. Data were calculated according to the methods recommended by the WHO (1990). Six new cases were identified. Case ascertainment was estimated at 100%. The incidence of type 1 diabetes in the year 1996 was 12/100,000 inhabitants. These data indicate that the incidence of childhood type 1 diabetes in a subtropical region in the Southern part of Brazil was similar to that observed in developed countries throughout the world. The inability to demonstrate the North-South gradient is probably due to the European origin of inhabitants of the city. 
The frequency of type 1 diabetes mellitus varies among countries and a North-South gradient with a reduced incidence in Southern Europe and other Southern parts of the world has been observed. However, there are exceptions such as Sardinia, located in the Southern part of Europe, which presents an incidence similar to that of Finland. Type 1 diabetes occurs more often in people of Northern European descent and is less prevalent among black Africans, Asians and native Americans (1) (2) (3) .
No country below the equator presents a higher incidence than 20/100,000 inhabitants per year in contrast to 35.3 per 100,000 reported in Finland (3) . No correlation between incidence, latitude and mean annual temperature has been found. Differences within countries are rare but were observed in Nordic countries, the British Islands, Italy and the United States (4).
These differences in incidence may be explained by the increased prevalence of people carrying the susceptibility gene that allows the development of the disease. On the other hand, environmental factors have also been suggested to contribute to this difference (5) . The prevalence of type 1 diabetes is increased among individuals who were not breast-fed or who received mothers milk only for a short period of time (6) . Recently, Gimeno and Souza (7) showed that shorter duration of exclusive breastfeeding was a risk factor for type 1 diabetes and that the introduction to cows milk before the age of 8 days was also a risk factor for the disease (7) . Among the lines of evidence indicating that environmental factors play a role in the development of the disease is the continuous increase in the incidence over the last three decades (8, 9) .
Data on the incidence of type 1 diabetes in South America are limited. Isolated studies conducted in São Paulo, Brazil (10), Chile (11) and Peru (12) have shown an incidence of 7.6, 2.5 and 0.4 per 100,000, respectively.
We studied the incidence of type 1 diabetes in Passo Fundo, State of Rio Grande do Sul, a city with 152,110 inhabitants in the highland region of Southern Brazil (latitude 28.10 S, longitude 52.20 W) during the year 1996. The estimated population of children under 15 years of age was 50,098. Since the study was started in July, the cases diagnosed during the first part of the year were collected retrospectively and those diagnosed thereafter were collected prospectively. The eligibility criteria were that the person had to be born in the city or to have been a resident for at least one year, be less than 15 years old, use insulin and have been diagnosed as a case of type 1 diabetes by a physician. The date of the first insulin injection was considered to be the beginning of the disease. To determine the degree of ascertainment and to estimate the true number of new cases, the Lincoln-Peterson technique of capture and recapture (13) , modified according to Cochi et al. (14) , was used. This technique, which was first used to prevent undercounting in the study of populations of wild animals, is based on capturing and tagging individuals by two or more independent sources. Among the target population, the first source The primary source (capture) consisted of all pediatricians (N = 39) and all endocrinologists (N = 5) who were contacted by means of three sequential letters and by monthly telephone calls requesting that they report cases of type 1 diabetes diagnosed during that year. These doctors were the most likely to have referred patients with type 1 diabetes. The secondary source (recapture) was information obtained from primary schools (N = 34), from nursery schools (N = 49) and from the local Diabetes Association. For recapture, a message was sent to the entire population in December through the newspapers, radio and television reaching 20, 60 and 84% of the local population, respectively. The cases identified through the secondary sources were compared with those identified by physicians.
The population of Passo Fundo is 86% white, mainly of Portuguese, Italian and German origin, 1.4% black, 12.5% mulatto, and 0.1% Indian (15) .
The primary source identified 6 patients and all 3 patients from the secondary source were common to both sources. Two patients were captured retrospectively and four prospectively. They were three boys aged 4, 9 and 12 years (mean 8.3) and 3 girls aged 7, 9 and 10 years (mean 8.7). The variance and confidence intervals were not computed since all cases from the secondary source were included in the primary source. The esti-mated incidence was 12 cases/100,000/year. The degrees of ascertainment were 100% for the primary source, 50% for the secondary source and 100% for both sources ( Table 1) . The small number of cases did not permit us to reach conclusions about seasonal and sex frequency.
We estimate an incidence of 12 cases/ 100,000/year with a high degree of ascertainment. We plan to include other secondary sources such as insulin sales records and hospital registries in the continuation of our research in order to improve the accuracy of our secondary source. Our results indicate an incidence higher than the 7.6 cases/ 100,000/year reported for São Paulo (10), a city in the Southeast (latitude 23.32 S, longitude 46.37 W) located 1000 km from Passo Fundo. It has been proposed that population variation in the prevalence of type 1 diabetes mellitus susceptibility genes is a primary determinant of the world-wide patterns of the disease (16) . The early settlers of Passo Fundo were Brazilian-Portuguese individuals who arrived in the region in 1827 coming from São Paulo and bringing black slaves from Africa with them. German immigrants came 10 years later and Italian immigrants, most of them from Northern Italy, arrived around the beginning of the century (17) .
We have no official data on the prevalence of European ethnic groups in the city, but an inspection of the telephone list of 1996 showed that Italian family names predominate (45%), followed by Portuguese (25%), German (18%) and other ethnic groups (10%).
A recent study showed that regions in Portugal and Spain present a prevalence of 8.5 and 10.9 cases/100,000/year, respectively. In Northern Italy, an incidence of 11.6 was reported for the Piemontese Province of Aosta and an incidence of 10.9 for the Province of Vicenza (Venitian region). None of the 8 regions studied in Italy presented an incidence of less than 6.5 cases/ 100,000/year. In the Eastern part of Germany (former GDR) an incidence of 7.4 cases/100,000/year has been recently reported (4) .
Analysis of these data showed that the incidence of type 1 diabetes mellitus in Passo Fundo is similar to that observed in Portugal, Spain, Northern Italy and Germany from where our ancestors came. This report, although limited by the size of the sample, indicates that the incidence of childhood type 1 diabetes mellitus in a subtropical region in the Southern part of Brazil is within the range observed in developed countries throughout the world and can be explained by the European origin of the population.
However, this study should be continued to cover a larger population sample. Number of cases in the 0-14 year age range from the primary and secondary sources, ascertainments and estimated incidence rate of type 1 diabetes are reported. The city had 50,098 persons under 15 years at the time of the study.
Primary source cases 6 Secondary source cases 3 Primary source ascertainment (%) 100 Secondary source ascertainment (%) 50 Total estimated ascertainment (%) 100 Estimated incidence rate (x 100,000) 12
